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MR. PRESIDENT, LADIES, AND GENTLEMEN,-That
the surgical treatment of chronic gastric and
duodenal ulcer leads to the immediate alleviation
of symptoms is now one of the commonplaces of
surgery, and has even found its way into con-

temporary fiction. Every surgeon, however, who
follows up his cases meets with those in whom,
after a period of immediate relief, symptoms
reappear. These are usually trivial and of short
duration, but are occasionally serious and long
continued, the result of ulceration in the region of
the anastomosis. So much does this group appeal
to the imagination that our junior vice-president
lectured here four years ago on " Ulcers Old and
New : Jejunal for luodenal." 1

I am confining myself to consideration of the
results in cases personally operated upon. Only in
this way is there the assurance that the technique z,
and method of treatment, although varying with
increased experience, remained identical in each
series, and that the condition and situation of the
ulcer is accurately known.

Surgical treatment has not, and cannot, become
mechanical; every chronic ulcer needs individual
consideration. It is not a case of 

" 

Here is a chronic
ulcer, let us do a gastro-jejunostomy." This fact ’,
requires emphasis, as it is by no means unusual for
a case to be sent to the surgeon, not for treatment, I,
but with the request that gastro-jejunostomy should Ibe performed. The impression that this operation i,
is a cure for all gastric ills led to its falling to a ’,
certain extent into disrepute.
A recent paper by Dr. Robert Hutchison’ on

Disappointments after Gastro-jejunostomy led to
an interesting discussion in subsequent issues of
the Britis7z .11Iedical Journal, and an adequate
surgical summing up by Sir Berkeley Moynihan.’
The result of the surgical treatment of chronic

ulcer of the stomach and duodenum is equal to
that of any major operation in surgery. Gastro-

jejunostomy will fail if carried out in unsuitable
cases, just as removal of the appendix fails to cure
pain in the right iliac fossa that is not due to
disease of that viscus; even in suitable cases the
accident of an adhesion may lead to an attack of
intestinal obstruction years later.

I intend to review the result in those patients
who have been operated on over two years. I
have selected this period for two reasons : (1) ia
many of the cases under discussion adequate rest
in bed and medical treatment would have bep-n
followed by the disappearance of symptoms for a
considerable time ; it is safe to say that it would
not be as long as two years; (2) it is most unusual
for symptoms to reappear for the first time at an
interval of more than two years after operation,
T ’" t::’{B0n

and most of the cases of secondary ulceration have
occurred within this period. In 191241 I reviewed
72 consecutive cases operated on more than two
years before. I have been able to trace all those
of chronic duodenal ulcer that I was then in touch
with. All that were quite well have remained so,
and two who were not absolutely well now call
themselves cured. Two also of the cases operated
upon for chronic gastric ulcer who were not " quite
well " have now lost their minor discomforts ; one
only of those who were successes have had further
symptoms ; this patient died of abdominal malig-
nant disease seven years after operation. Four
have been lost sight of after remaining well for 5,
6, and 11 years. Three died of other causes, and
in two I was able to obtain a post mortem; in both
the ulcer had healed and the anastomosis was
perfect. I therefore do not consider it is running
any grave risk of exaggeration if I consider those
remaining well for two years as successes.

THE OPERATION OF CHOICE.

That gastro-jejunostomy alone is sufficient in

many cases is certain. Hutchison ’ states : " The
modern operation of gastro-jejunostomy when per-
formed for chronic ulcer of the stomach or

duodenum is usually so satisfactory in its results
that a surgeon is justified in promising the patient
complete relief from his symptoms if he submits to
it." This would be still more in accord with

present experience if the words " of gastro-jejunos-
tomy" were omitted.
In 1914,’ in a contribution to a discussion on the

treatment of chronic gastric and duodenal ulcers,
I said: "The operation to be performed on any
individual case can only be determined after the
abdomen is opened." This holds good at the
present time, although gastro-jejunostomy is still
the operation of choice in the majority of cases.
When this operation is performed it should be the
posterior no-loop vertical. This will bring about
permanent healing in "free" ulcers; those that
have perforated and have an adherent base or floor
formed usually of liver or pancreas do not com-

pletely heal after this procedure alone. When
gastro-jejunostomy is indicated and the posterior
method is impossible, the anterior no-loop that I
described in 1907 ’ gives equally good results. I
have done this in 40 cases, the majority before 1912.

Most that I then considered suitable I now treat bypartial gastrectomy.
Gastro-jejunostomy acts byits influence on gastric

motility and secretion. It secures a more rapid
emptying of the stomach, and so prevents oi

counteracts pyloric spasm, and should abolish the
excessive acidity which, with gastric stasis, Bolton 

K

has shown to be a cause of chronic ulceration.
It is important that the opening should be large

(I make it from 2t to 3t inches), and situated so as
to give the best result in lowering acidity. The

site of election is at the cardiac end of the pyloric
segment of the stomach, immediately above the
duodeno-jejunal flexure. In 11 instances in which
for various reasons I have had to make the opening
nearer the pylorus than usual, the post-operative
lowering of gastric acidity has not been so muarked,
and has in some instances been wanting. A

temporary increase has even been noted. The
following is an example :-

T. H.. a male. aged 36. Operation Dec. 17th. 191.S,
for chronic duodenal ulcer. The opening was made
nearer the pylorus than usual on account of close
adhesion of jejunum to the under surface of transverse

N
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mesocolon. Gastric acidity before operation. Free 1
HC1 0’18. Total acidity 71. Jan. lst, 1919: Free HCI 0’22.
Total acidity 77. I had to readmit him five months
later with some return of pain. He is now free from

symptoms with a gastric acidity 0’15 and 65.

I have notes of 174 patients in whom test meals
were given both before and after gastro-jejunostomy
only had been done. All the examinations were carried
out in the London Hospital Clinical Laboratory,
under Dr. P. N. Panton, by the method he described
with Dr. H. L. Tidy. The normal gastric acidity
by this method is free HC1 0’08 to 0’12, and total
acidity between 40 and 50. I am much indebted
to Dr. Panton and his assistants for the care with
which these investigations have been made.

In 159 patients gastric acidity was lowered. In I

99 free HCl was absent and total acidity below 30.
The most marked reduction has occurred in those
cases of chronic gastric ulcer situated high on the
lesser curvature, so that the gastro-jejunostomy
has had to be performed well to its cardiac side.
It was this observation that led me to the con-
clusion that the greatest post-operative lowering of
acidity was obtained when the opening was toward
the cardiac end of the stomach. The result within
a few weeks is striking.
On May 29th, 1918, I operated on a male, aged 42,

with a chronic ulcer high on the lesser curvature.
Gastric acidity was reduced from 0’1 and 48 on May 13th
to absence of free HC1 and 7 on June 24th.

On Dec. 14th, 1917, I operated on a woman of 35 for a
similar condition. Her gastric acidity fell from 0’09
and 57 on Dec. llth to absence of free HC1 and 10 on
Dec. 29th.

The same reduction is seen after operation for
chronic duodenal ulcer.

W. E. S., a man of 37. Operation 16/7/16. Gastric
acidity on July 7th 0’16 and 74. On July 25th absence 

Iof free HCl, total acidity 17.
E. N., a woman, aged 45. Operation 18/12/17. Test

meal Dec. 10th, 0’22 and 80 ; Jan. lst, absence of free
HCl and total acidity 18.

When the anterior long-loop operation is done iacidity is not so effectually lowered.
W. H. C., male, aged 37. Operation for chronic

duodenal ulcer on June 17th, 1919. The transverse
colon was closely adherent to the posterior abdominal
wall and I had to do the antecolic operation. (It is
never wise to dissect the colon away in these cases,
better to run the slight risk of jejunal ulcer than the
enormous one of regurgitant vomiting.) Gastric acidity
on June 13th, 0’16 and 60 ; on July 7, 0’09 and 46.

The reduction of acidity is as great when the
anterior no-loop operation is done well to the
cardiac end of the stomach.

On May 6th, 1913, I operated on a man of 68 with a
very scarred ulcer on the lesser curvature, adherent 

Iposteriorly but not perforated. His condition would
not permit the ideal treatment of partial gastrectomy.
I therefore did the anterior no-loop operation as room
could not be obtained posteriorly. Acidity was reduced
from 0’18 and 71 to 0’0 and 31 three weeks after

operation.
I believe that this reduction in gastric acidity as

the result of gastrojejunostomy is permanent. The
opportunity, however, of examining gastric contents
at remote periods after operation is difficult to
make in the absence of symptoms. I have been
able to do so in 26 patients from four to nine years
after operation, and found gastric acidity still low.
The following is an illustrative case :-

Male, aged 39. Operation July 7th, 1912. Gastro-
jejunostomy for chronic duodenal ulcer. Before opera-

tion gastric acidity 0’2 and 79. Three weeks later,
absent and 32, and in September, 191H, absence of free
HC1, total acidity 25.

In none of the cases was pyloric exclusion
practised. I do not consider that it adds in any
way to the efficacy of the operation. It has no

bearing on the healing of the ulcer, and the con-
tinued patency of the new opening has no relation
to pyloric stenosis. I have post-mortem records of
eight of my cases from two to nine years after

operation for ulcer situated at a distance from the
pylorus; in no instance did the anastomotic opening
show any sign of contracture.

COMPLICATIONS AND THEIR CAUSES.

Stricture of a gastro-jejunostomy opening is the
outcome of marginal ulceration due to the use of
unabsorbable suture material. In the five cases of
this nature that have been under my care silk or
thread had been used for the inner layer of sutures
in each patient.
The present technique has almost entirely

abolished immediate complications. Regurgitant
vomiting is now a rare incident, and is very unusual
when no abnormality is noticed at operation.
The type of regurgitant vomiting which, starting

at once, continued until further operation brought
relief or death occurred, should have disappeared.
It is due to error in technique. Vomiting within
the first 48 hours is now unusual, and if trouble-
some usually yields readily to lavage. If occurring
about the ninth or tenth day it is of more signifi-
cance, and indicates that some mechanical change
in the region of the anastomosis is taking place
during healing. It is, however, infrequent, and in
most instances ceases at once on lavage.
Among 769 patients (477 duodenal, 292 gastric)

treated by gastro-jejunostomy for simple ulcer up
to the end of 1919, I have had to re-operate for this
cause in 7-2 duodenal and 5 gastric. The larger
number in the smaller gastric group is due to the
fact that the exact site of the anastomosis is here

governed by the ulcer, and hence may not be so
perfect mechanically as in the duodenals in whom
it can be selected.

It will be seen in the following notes of cases
that in all except one some unusual feature was
noted, and in all some definite mechanical cause
was found at the second operation.
The first instance among the duodenals arose in

October, 1914, in a male of 51. I noted " the transverse
mesocolon was contracted and the jejunum closely
adherent to its under surface." I had to free both
before doing the anastomosis. The immediate post-
operative course W30S uneventful; no vomiting until the
evening of the tenth day. Typical regurgitant vomiting
started and was not influenced by lavage. I re-operated

on the thirteenth day. I found that the transverse
colon had again become adherent, constricting the
anastomosis, and did a lateral anastomosis with great
difficulty, but he died a few hours later.

Since this date I have operated on eight patients
with a similar condition of mesocolon, and in
each instance, whether of partial gastrectony or
gastro-jejunostomy, have brought the jejunum in
front of the transverse colon.
The next is the most unsatisfactory result I have

had among my patients with chronic duodenal
ulcer.

In January, 1918, I operated on a man, aged 40, who
had had symptoms of ulcer for 20 years. I found very
extensive ulceration on both surfaces of the first part
of the duodenum with a dilated stomach. The meso-
colon was very vascular and I noted that there was
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considerable difficulty in iinding room for the anasto-
mosis, and that there was oozing from the cut edge.
For the first nine days there was no vomiting and con-
valescence was normal. On the tenth day there was
one large bilious vomit, then no more for three days,
then typical regurgitant vomiting set in unchecked by
lavage. I re-operated four days later and found the
anastomosis was constricted at its centre by a band
which passed from the mesocolon to the mesentery of
the jejunum. I considered it probably due to organisa-
tion of blood clot. I divided the constriction trans-

versely and sutured it vertically and he was able to
leave the home within three weeks. He has since had
to be operated on twice for jejunal ulcer.
The following cases occurred among the chronic

gastrics. The first was one of my early patients
and I did not appreciate anything abnormal at
either operation.
Male, aged 36. Operation Nov. 7th. 1905, for chronic

ulcer at the centre of the lesser curvature. Vomiting
started the day following and continued, although
relieved somewhat by lavage until his second operation
in February, 1906. He is now, and has remained,
perfectly well.
In the remainder the cause was obvious.

Male, aged 40. Operation Feb. 23rd, 191z, for chronic
ulcer on lesser curvature and posterior surface near
pylorus. I noted troublesome oozing from the cut edge
of the transverse mesocolon. Regurgitant vomiting
started on the evening of the tenth day and continued
unrelieved until March 3rd, when I reoperated. There
was much thickening around the anastomosis and its
limbs were drawn together. My notes say: " Is this
due to the oozing : " Before doing a lateral anastomosis
I made an incision into the stomach to exclude the

possibility of gastro-jejunal ulceration -, the line of
anastomosis was perfect and the gastric ulcer healed.
He died of another cause five years later, having
remained perfectly well.
Woman, aged 50. Operation for hour-glass stomach,

Feb. 25th, 1913. Posterior gastro-jejunostomy done to
the largest cardiac pouch I had ever seen. She
remained perfectly well until the ninth day when
typical vomiting started. I reoperated March 3rd.
The anastomosis had disappeared from view pulling
the meso-colon up with it owing to the contraction of
the hitherto dilated pouch. Lateral anastomosis

stopped the vomiting at once and she has remained
perfectly well.
Woman. aged 38. Operation Nov. 12th, 1915. Anterior

no-loop gastro-jejunostomy for posterior ulcer. Vomiting
started on the tenth day. As it was not kept under
entirely by lavage I reoperated a month later, and
noted that the jejunum was constricted where it

passed through the great omentum. She has remained
perfectly well.
Male. aged 55. Posterior ulcer excised Jan. 18th. 1916,

and to the opening left the anastomosis was done. It did
not lie well and appeared to be kinked. Vomiting
started on the eighth day. Lateral anastomosis was
done on Feb. lst, and he remains perfectly well.

GASTRO-JEJUNAL, OR ANASTOMOSIS ULCERATION.
Before dealing specifically with the results of the

operative treatment of gastric and duodenal ulcers,
there is one further complication that needs special
notice-secondary ulceration. First described by
Braun in 1899,"’ one of the most important con-

tributions to our knowledge was made by Paterson 
"

ten years later. In addition to reviewing the
recorded cases, he suggested the classification into
jejunal and gastro-jejunal ulcers. This classification
should always be adhered to in reporting cases. The
term " jejunal ulcer " is still used loosely to include
both varieties. I consider this separation is
essential to the understanding of the subject and
to the elucidation of the causation of this trouble-
some condition.

Z 2ahsorbable Suture as a C’aecse.

That gastro-jejunal, or anastomosis ulceration, as
I prefer to term it, is due to the presence of an
unabsorbable suture is now generally recognised.
The first case of this nature appears to have been

operated upon by Berg in 1898, but was not recorded
until nine years later,12 Carman and Balfour HI in a
study of 13 cases of secondary ulceration at the
Mayo Clinic found 6 in which unabsorbable suture
material was present. The experimental work of
Soresi " shows that unabsorbable sutures may
cause gastro-jejunal ulceration when used for the
inner layer. Even when catgut is used for this
layer the outer thread or silk stitch may ulcerate
through. This was the cause of all the anasto-
mosis ulcers in my own cases ; I have never used

anything but catgut for the inner layer. The fact
does not yet appear to be generally recognised, for
unabsorbable material is still being used for the
outer layer by many surgeons.

It is impossible to estimate the frequency with
which these ulcers occur, as it must vary with
individual technique and in the anastomosis variety
it is possible for the offending stitch to be
evacuated naturally. Secondary ulceration is a
rare complication, but each case impresses itself on
the mind of the surgeon as a failure, although
further operation may convert it into a success.

I have a personal operative experience of 31 cases.
In 23 the original operation was done by myself;
27 followed gastro-jejunostomy for duodenal ulcer.
This is very striking, and has been noticed by all
who have written on the subject; it is, I believe,
an important point which will help in solving the
causation. Two only of the patients were women.
This proportion is very much less than that in
which ulcer affects the two sexes. For example,
in 300 consecutive cases of duodenal ulcer operated
upon 50 were women, and among 300 cases of

gastric ulcer similarly treated 108 were women.
Were this sex relationship to hold good with
secondary ulceration, at least 8 should have been
in women. In both the women operation had been
carried out for chronic gastric ulcer. Both did well
after removal of the offending suture. Thirteen of
the ulcers were jejunal ; all occurred in men and
all except one after operation for duodenal ulcer.

Secondary Jejunal Ulcer.
It seems obvious that there must be some factor

acting in men, and in cases of duodenal ulcer,
which is not present, at any rate not to the same
extent, in women and in patients with chronic
gastric ulcer. This factor is, I believe, the degree
of gastric acidity.

Gastric acidity is lower in women than in men
and in gastric as compared with duodenal ulcer.

Thus, in 50 consecutive cases of duodenal ulcer in
men treated by operation the average was: free
HC1 0’16 and total acidity 70 ; in the same number
of women, 0’10 and 50. In 50 consecutive cases of
chronic gastric ulcer in each sex treated by opera-
tion the average was : in men, 0’10 and 53; in

women, 0’07 and 45.
Various contributory causes have been suggested

from time to time. Bruising of the jejunum by
clamp or the formation of a haematoma is un-

doubtedly one factor. I have noted this in 6 cases.
In 3 gastric acidity was not effectually lowered
by gastro-jejunostomy, and ulceration occurred
in all. In the other 3 acidity was so markedly
lowered that the after-history is uneventful and
jejunal ulceration is not to be feared.
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The following are the three cases with jejunal
ulcers.

Male, aged 55. Operation for duodenal ulcer in

April. 1914. Gastric acidity 0’12 and 53. I noted "a
small haematoma formed on the jejunum just distal to
the anastomosis." He made an uneventful recovery,
but six months later had an attack of melaena. which
recurred three times before I reoperated 14 months
later. Gastric acidity was then 0’09 and 45. I found a
chronic ulcer of the jejunum at the site of the
haematoma ; it had perforated and its floor was formed
of transverse mesocolon. I excised the ulcer and took
the opportunity of examining the suture line. The
anastomosis was perfect and there was no trace of
ulceration or thickening. The duodenal ulcer was
healed and the jejunum, except for the ulcer, was
normal. He is, and has remained, quite well.

Male. aged 39. Operation for chronic duodenal ulcer
April 17th, 1912. I noted bruising distal to the anasto-
mosis. His test-meal before operation was free HC1 0’18:
total acidity, 72. He began to get pain in the lower
abdomen within IS months, and when I admitted him
for investigation in June, 1914, his gastric acidity was
still high-0’14 and 63. I then lost sight of him for a
time. but again took him into hospital and diagnosed
jejuno-colic fistula in September, 1916. His gastric
acidity was then 0’09 and 35. This low acidity is the
rule when jejuno-colic communication has taken place.
I operated on Sept. 26th and he remains well.

The remaining patient is of interest as being the
only example of jejunal ulceration I have seen

,following operation for chronic gastric ulcer.
C. M.. a male. aged 29, came under my care in

November, 1911. witli a ten years’ history of five
attacks of pain after food and vomiting. The attacks
lasted two or three months with intervals of perfect
health. Test-meal, free HCI 0’11, total acidity 52. On
Nov. 22nd I excised a small ulcer from the centre
of the lesser curvature and did a posterior gastro-
jejunostomy. I noted the formation of a jejunal
haematoma. He left hospital for convalescent home
on Dec. 5th, but returned two months later saying that
the pain had recurred, but it was now to the left of the
umbilicus and eased by food. Test-meal showed an
increase in acidity to 0’16 and 62. I operated Feb. 14th.
I opened the stomach and found the anastomosis

perfect; on the anterior surface of the jejunum an inch
from the opening was an ulcer which had perforated
and was adherent to the mesocolon. I excised it and
removed a thickened appendix. I have kept in touch
with him ever since and had a letter from him from

Canada last July saying he was quite well.

In none of the other cases of secondary ulcer did
I notice any departure from normal at the time of
operation. In 4 cases that died, post-mortem
examination, revealed tuberculous lesions in kidney
and lungs in 3, in the other, rheumatic endo-
carditis. Test meals were given in 27 patients.
Both free and total acidity were raised in 12; in
10 gastric acidity was normal, but it must be
remembered that a normal gastric acidity after

gastro-jejunostomy is itself abnormal. Four only of
these 10 were jejunal, and in 2 the ulcer com.
municated with the colon. Of those with lowered
acidity 2 had progressed to jejuno-colic fistula, I
and 3 were anastomosis ulcers in which the

acidity, although low, was the same as before
operation.
Jejunal ulcer is found most commonly in that

part of the intestine corresponding to the situation
in the duodenum at which a chronic ulcer is most
often met with. It suggests that the setiology may
be similar, and that it arises from failure to remove
the cause of the original ulcer, or from lowering of
the vitality of the intestine by bruising, in conjunc-
tion with insufficiently diminished gastric acidity.

Pointing to the first suggestion is the fact that in
cases recorded by Battle and others and in two
of mine the ulcer recurred.
Unabsorbable sutures are the cause of the gastro-

jejunal or anastomosis ulcers. They may, as

suggested by Garnett Wright,’ also occasionally be
responsible for the formation of a true jejunal ulcer
by the irritation of a loose end.

If no unabsorbable material is used a fertile
source of secondary ulceration is at once abolished.
Care in the use of the jejunal clamp (personally I
never use one) would also aid by removing a possible
cause. If the post-operative test-meal shows a high
acidity great care is necessary, and a course of
medical ulcer treatment should be carried out to
reduce it. This treatment should be governed by
the test-meal. In every case the patient should be
restrained from satisfying what is often a ravenous
appetite.

I have made particular observation with regard
to the structural changes that may occur in the
jejunum apart from ulceration. While a dilatation
of the jejunum is occasionally seen it is distinctly
uncommon, and is certainly not met with in most
cases of jejunal ulcer. I have notes on the con-
dition of the jejunum in all the reoperated cases

and in those in which I was able to obtain a post-
mortem examination. In none were the valvulas
conniventes absent.

Paterson, in his review of the collected cases,
found that in 73 per cent. symptoms began within
the first two years. Among my 31 patients, in 30
symptoms began within 18 months: in only 1, an
anascomosis ulcer, was the period longer, three

years. While individual examples of onset at
longer periods have been recorded, I think it is
probable, at any rate in jejunal ulcer, that
careful investigation of the history would reveal
symptoms at an earlier date. The average in my
cases has been, jejunal ulcer nine months, anasto-
mosis ulcer, 12 months after operation. From the
earlier records there can be no doubt that ulcera-
tion is more likely to occur after the long-loop
anterior operation, for this does not so effectually
reduce gastric acidity.
The prominent symptom is the onset of left-sided

pain. This often has all the characteristics of that
felt elsewhere before the operation; in fact, patients
have said that the pain has shifted to the left,
and below the umbilicus, and place their hand over
the left iliac fossa in describing its position. Food
relief and night waking may both be present, and
the symptoms may be in attacks with periods of
complete relief. I have been unable to discover

any constant difference in the nature of the

symptoms between the two classes of ulcer.
In all the jejunal ulcers that I have operated on

the ulceration had extended through all the coats
of the intestine, and the floor was formed either by
the mesocolon or the colon into which perforation
is common. When the floor is formed of colon,
epigastric pain on defalcation may be complained
of. Among 13 jejunal ulcers 5 had perforated into
the colon. The prominent symptom after this
accident is diarrhoea ; it was present in all. It has
been stated that undigested food may be found in
the faeces, but this is by no means a constant
feature, for in 3 cases in which this was

specially looked for it was absent. In only 2
was vomiting present, and in only 1 was it
feculent. This case is of interest, as the con-

dition was diagnosed by letter two years before
operation. 3f
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In March, 1911, I operated on a male of 49 for chronic
duodenal ulcer. During the first two years after opera-
tion he had attacks of pain in the lower abdomen, but
not of sufficient severity to make him give up work. In
November. 1914, I heard from his medical man that for
a fortnight he had been having diarrhoea and vomiting,
the latter at first fsecal. I replied saying the history
was indicative of a jejuno-colic fistula, and that he
should come in again for investigation. He got better,
and I heard no more for nearly two years, when he was
again seriously ill. I took him into hospital. Test-
meal showed an absence of free HCI and a total acidity
of 27. Bismuth meal and X ray examination did not
reveal the condition. At operation I found the duodenal
ulcer healed. The jejunum below the anastomosis was
adherent to the transverse colon, and had perforated
into it. I excised the whole anastomosis, implanted
both ends of the jejunum separately into the stomach,
closed the opening into the colon, and removed the
appendix. In addition to the ulcer communicating with
the colon there were two smaller ones immediately
proximal to it. The line of anastomosis was perfect.
Valvuhe conniventes were present in the jejunum, and
microscopic examination revealed no abnormality other
than the ulcers. He is now, and has remained, absolutely
well.

Painless diarrhcea with a low gastric acidity are
the symptoms of a post-operative gastro-jejuno-
colic fistula. Of the five cases that have been
under my care all arose in patients whom I had
operated upon for chronic duodenal ulcer. One
was admitted moribund 2 years after gastro-
jejunostomy. I had had him under observation for
some time on account of lower abdominal pain
which commenced 11 months after operation, and
had seen him four months before with painless
diarrh&oelig;a, and urged him to come into hospital for
further treatment. At the post-mortem a jejunal
ulcer was found communicating with the colon, and
a smaller ulcer distal to it had perforated into the
general peritoneal cavity. The duodenal ulcer had

completely healed, the line of anastomosis was

perfect., and the jejunum otherwise normal. The 

remaining cases I operated on the first died within I24 hours. The others are and have been quite well,
all over three years since their second operation.
Bleeding is uncommon, but in two cases of jejunal
ulcer haematemesis and mel&aelig;na were the only
symptoms. Haemorrhage also occurred in three of
the anastomosis cases, but was slight and associated
with pain. Vomiting is very unusual, but may be
self-induced as in duodenal ulcer.

If secondary ulceration is suspected a thorough
course of rest in bed and dieting should be tried,
and the result checked by examination of the

gastric contents. If this fails operation should be
carried out on the following lines. If the ulcer is
of the anastomosis type excision with removal of
the offending suture; if contraction of the opening
complicates it this should be re-formed. In cases
of jejunal ulcer in which high acidity has persisted
in spite of dealing with all disease in the abdomen
the anastomosis should be excised together with the
ulcer and both ends of the jejunum implanted
separately into the stomach. This was done in 10
of the cases of jejunal and 5 of those of anasto-
mosis ulcer. In the remainder the ulcer only was
excised and the anastomosis re formed or the
stitch removed. Two of the jejunals developed
fresh ulceration, in both excision only had been
done.
One patient died in hospital of malignant disease

of the thyroid eight years after I had excised a 
jejunal ulcer. He 1 nd remained quite well, and Ipost-mortem examii. ition showed the duodenal

ulcer soundly healed and the scar in the jejunum
hardly visible, the remainder of the jejunum being
normal.

It is possible that carcinoma may follow anasto-
mosis ulceration. I have notes of two cases which
are very suggestive, although they do not definitely
prove it.

In April, 1912, I operated on a man of 35 for chronic

gastric ulcer. His progress was never very satisfactory,
for although he was able to resume his occupation as
fireman he had occasional attacks of vomiting. Four

years later he came under my care again with intes-
tinal obstruction. On admission to hospital his caecum
and transverse colon were enormously distended and I
had to do a caecostomy. I found a malignant mass in
the middle of the transverse colon involving the anas-
tomosis, but, on account of his condition, was unable to
make as thorough an examination as I should have
liked. I removed a small portion of the growth for
sections. This showed spheroidal-celled carcinoma of
the type arising in the stomach.

The other patient was operated upon by Mr. W. F.
Brook at Swansea, to whose kindness I am indebted
for the notes.

In December, 1913, I operated on a man of 54 with
chronic duodenal ulcer. He remained perfectly well for
three and a half years. On writing again last year I
heard from his daughter that lie had died after an opera-
tion which had been carried out for trouble with his
bowels of six months’ duration. Mr. Brook operated
on account of subacute intestinal obstruction due to a

malignant mass in the transverse colon, which involved
the gastro-jejunostomy opening. Further investigation
was, unfortunately, impossible.

In both patients, following a gastro-jejunostomy,
a malignant mass was found in a part of the trans-
verse colon, which is very rarely the seat of
carcinoma. In both it involved the anastomosis,
and it seems more than probable that it arose in
the gastric mucous membrane from an anastomosis
ulcer.

THE RESULTS OF OPERATIVE TREATMENT OF
CHRONIC DUODENAL ULCER.

We must now pass to the consideration of the
results of operative treatment of chronic duodenal
ulcer. The cases under review, those to the end of
December, 1917, number 389. In 2 of these the
ulcer was directly involving the stomach, and in 7 a
separate ulcer was present on the lesser curvature.
These figures include 35 in whom the operation
was carried out on account of haemorrhage, but
exclude those operated upon for acute perforation.
There were 9 deaths, 3 being among the 35 operated
on directly for h&aelig;morrhage due to continuation of
the bleeding, pulmonary embolism, and in the third
the abdominal wall gave way 12 days after opera-
tion and the patient died of pulmonary complica-
tions after resuturing. Of the others, 2 died of
broncho pneumonia, 1 of pulmonary embolism,
1 after a second operation for regurgitant
vomiting, 1 from h&aelig;matemesis, and 1, a patient
with a dilated stomach, died six days after

operation and no cause could be discovered post
mortem. 379 were treated by gastro-jejunostomy,
with or without inversion of the ulcer, and in 2 the
ulcer was excised in addition for diagnostic pur-
poses. In one patient from whom I removed a

calcified hydatid cyst of liver I excised a small
ulcer of the anterior wall without doing a gastro-
jejunostomy ; she remains well over four years
later. In 5 cases partial gastrectomy with removal
of the affected part of the duodenum was carried
out and in 2 a double gastro-jejunostomy. All these
patients remained perfectly well.
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The Healing of the Ulcer.
I have had the opportunity of examining the site

of the ulcer post mortem in 8 cases-respectively
6, 9, and 18 days, 15 months, and 3 (2 cases), 8,
and 9 years later. In all except the first the ulcer
had healed ; this was a patient of 48 with a history
extending over 13 years, during the last two of
which there had been vomiting of the dilated
stomach type. He was extremely ill, with an

enormously dilated stomach. At operation I found
a mass adherent to the under surface of the liver
and gall-bladder. I noted " evidently a chronic
duodenal ulcer which has perforated." I did a

posterior gastro-jejunostomy. He died on the sixth
day without further vomiting, apparently from
exhaustion. At the post-mortem no cause for death
could be discovered. There was a chronic ulcer
of the anterior surface of the first part of the
duodenum, which had perforated and was adherent
to the gall-bladder. which closed the perforation
and formed the floor of the ulcer. At subsequent
operation I have been able to investigate the condi-
tion of the duodenum in 21 of my patients. The
ulcer had healed in all at 2, 6 (2 cases), 7, 8, 11
(2 cases) months, 1 (3 cases), 2 (2 cases), 3 (4 cases),
6 (4 cases), and 10 years after gastro-jejunostomy.
There can be no doubt that gastro-jejunostomy

is a curative operation for chronic duodenal ulcer,
and that symptoms which may arise later, except
when the ulcer has eroded the pancreas deeply and
is hence unsuitable for treatment by gastro-
jejunostomy alone, result from mechanical or

ulcerative complications in connexion with the
anastomosis.

(’on(lition of Patients after Two Years.
Of the 389 cases. I have been able to trace 348

up to the present time or death more than two
years after operation. 318 are, and have, remained
perfectly well, including all the partial gastrec-
tomies and double gastro-jejunostomies. I have
found no difference in the result in the cases in
which the ulcer was treated by inversion in addi-
tion to gastro-jejunostomy. Two died of causes

unconnected with the operation before the expira-
tion of the two years, and 30 could not be traced
for this time, but were well when last heard of.
Nineteen developed secondary ulceration, one of

whom, already mentioned, died shortly after
readmission ; the remainder were treated by opera-
tion. Ten were jejunal. Of the 18 operated on,
four died, one after a second operation for an

anastomosis ulcer; I had been unable to remove all
the stitch at the first operation. Of the survivors,
one died eight years after his second operation,
remaining quite well up to this time ; the others
are well at 9, 7, 6, 5, 4, 3 4 cases) years later; one
is improved, but not quite well; one I have lost

sight of; and two have been done under two years,
but are well.
No jejunal ulcer has arisen in any uncompli-

cated case that I have operated upon since

February, 1914, and no anastomosis ulcer since I
gave up the use of an unabsorbable suture for the
outer layer. Most of my cases occurred in patients
operated upon in 1911, 1912, and 1913. Since that
date I have made the anastomosis nearer the
cardiac end of the stomach, and so obtained a
greater reduction in gastric acidity.
Only one jejunal ulcer has, as far as I am aware,

developed among the cases operated upon during
the last five years. This was in the patient
,nentioned under regurgitant vomiting, whom I

surgically treated in January, 1918, and has since
had to be operated upon on two occasions for
jejunal ulcer.
Among the cases not quite well is one, the

last patient in whom I used a thread stitch,
who may possibly have an anastomosis ulcer. The
complaints of the remainder are few, and with
the exception of the one just mentioned express.
themselves as better because of the operation,.
although not absolutely well. Three of these have
become quite well after a few months’ discomfort,
the two I have previously mentioned and the
following, which is a good illustration and very-
suggestive of the escape of the offending suture.

I operated on J. P., a male, aged 4H, on March llth,
1913, using catgut for the inner and thread for the outer
layer of sutures. He gave a typical history extending
over 16 years. His test-meal showed free HC1 0’27 and

acidity 100. Four months after operation he began to
complain of lower abdominal pain and five months later-
I had him under observation and found his gastric
acidity reduced to 0’07 and 33. He had attacks of pain
for nearly two years, in the last of which he had
mel&aelig;na. He has now been absolutely well for over-

four years. Before his operation his longest period of
relief was three months.

THE POSSIBLE DEVELOPMENT OF CARCINOMA IN
A SIMPLE ULCER.

The question of the possible development of
carcinoma in a simple ulcer must now be briefly
considered. Malignant disease of the first part of
the duodenum is unusual. Jefferson,17 in publishing
a case of his own, was able to collect 30 in which
there was a possibility that the condition arose in
a pre-existing simple ulcer. He states " several of
these are very doubtful." I agree with him.

I have operated on 9 cases of carcinoma of the
duodenum. In 2 it was situated in the third

part close to the duodeno-jejunal flexure, in 6 in
the second part, and in 1 only was it supra-
ampullary and occupying the usual situation of a
simple ulcer.
On April 8th, 1913, 1 operated on a male, aged 40. who

was sent to me on account of gastric dilatation. He had
suffered from indigestion " all his life." For five weeks
before I saw him vomiting of the dilated stomach type
had been present. He was very wasted, with a large
stomach. Test-meal showed absence of free HCI
and a total acidity of 24. I found a hard constricting
mass in the first part of the duodenum with scattered
whitish nodules. I removed one for sections and did a

posterior gastro-jejunostomy. Microscopic examination
revealed columnar-celled carcinoma, and he died in
December, 1914. with painless jaundice after over a

year’s perfect comfort.
I know of no patient developing malignant

disease of the duodenum after operation, but there
is one doubtful case. In April, 1912, I operated
on a male of 49 for chronic duodenal ulcer. He
remained in perfect health for 6t years and then
died after 14 days’ illness. Unfortunately I did
not hear about it until some months later. I had
a letter from his wife in which she said : " An in-
cision was made and a growth found on the back-
bone, also ulcer." I have repeatedly tried to get
into touch with the medical man who is supposed
to have done the post mortem, but have failed to
obtain any information. I have included him

among the failures, but it is quite possible that the
condition had nothing to do with his original
disease.

I have previously  briefly recorded two cases in
which ulcers of the duodenum were found to be
involving the stomach, and at a second operation I



697

found malignant disease of that viscus, the
duodenal ulcer having healed. The following are
the details of the cases.

On May 31st, 1912, I operated on a man of 54 with six
years’ history suggestive of duodenal ulcer followed by
symptoms of dilated stomach. Operation revealed a
large dilated stomach, due to an ulcer of the anterior
and upper surface of the first part of the duodenum
extending on to the lesser curvature of the stomach.
After gastro-jejunostomy he remained perfectly well
for 18 months, and then began to complain of abdominal
pain and a mass developed in the epigastric region.
At the second operation, 23 months after the first, I
found the duodenal ulcer healed but diffuse carcinoma
of the stomach.

On Sept. 3rd, 1912, I operated on a woman of 45 with
a, typical history of duodenal ulcer of seven years’
duration. I found a markedly indurated ulcer of the
anterior surface of the first part of the duodenum

extending on to the stomach. She remained well for a

year after gastro-jejunostomy, and then began to

-complain of abdominal discomfort. I operated again in
May, 1914. The duodenal ulcer had healed, but the
pyloric end of the stomach was much thickened, and
there were enlarged coronary and subpyloric glands. I I
did a partial gastrectomy. On examining the specimen
there was an indurated ulcer on the gastric side of the

pylorus, encircling the stomach except on its anterior
surface. Microscopic examination showed it to be a

simple ulcer with carcinoma starting at its cardiac edge.
All the lymphatic glands were infected. She lived in
comfort for over a year, and died with an enlarged liver
and jaundice 17 months after operation. Her medical
man, who watched her throughout, in his letter describ-
ing the end, said " the most noteworthy point was the
relief given by the operation.’’

Since these cases I have always done a partial
gastrectomy when this complication is present.

THE RESULT OF THE SURGICAL TREATMENT OF
CHRONIC DUODENAL ULCER.

The result of the operative treatment of chronic
duodenal ulcer rivals that of any other major
operation. With care during operation and with
the after-treatment jejunal ulcer should become
:almost, if not quite, unknown. Gastro-jejunostomy
is the operation of choice in all except those
in which the ulcer is involving the stomach or
deeply eroding the pancreas. Both should be treated
by excision. Among my cases " not quite well "
are three in whom this latter condition was present.
The successes more than two years after operation
are a little over 80 per cent. of those operated upon.
This is considering all who cannot be traced or who
died before the two-year period of other causes, 32,
as failures. These figures agree very closely with
those obtained in a similar way by Sir Berkeley
Moynihan,19 82’78 per cent. out of 305 operated
upon, when we consider that 22 of these could not
be traced or died of other causes, and some were
reported before the lapse of two years.

If we take the successes among those traced, and
there is no reason to consider that those who have
changed their addresses or died of influenza or
wounds would in any way alter them, it is over
90 per cent. I believe that the treatment of chronic
duodenal ulcer on the lines laid down will result in
95 per cent. cures.

THE RESULTS OF THE SURGICAL TREATMENT OF
CHRONIC GASTRIC ULCER.

The results of the surgical treatment of chronic
gastric ulcer cannot be dealt with as simply as those
of chronic duodenal. I wrote in 1914 : " The opera-
tion to be performed in any individual case of
.chronic gastric ulcer can only be decided after the

abdomen is opened." I again want to preface my
remarks in this way. I also hope to be able to
show what I then stated : " Simple chronic gastric
ulcers will heal as the result of gastro-jejunostomy
correctly performed unless they are adherent and
have perforated, their floor being formed of

pancreas or liver." Owing to failure of gastro-
jejunostomy to cure the type of ulcer last mentioned
I have used it with diminishing frequency during
the last seven years. For example, in 100 consecu-
tive cases operated upon before December, 1912,
gastro-jejunostomy alone was done in 90, combined
with excision of the ulcer in 8; partial gastrectomy
was done in 2 cases only. In 100 consecutive
cases before December, 1919, 50 were treated by
gastro-jejunostomy alone, 2 by this operation com-
bined with excision, and 48 by partial gastrectomy.
Up to this time I had carried out partial gastrec-
tomy for simple ulcer in 101 cases with 9 deaths.
It is fair to say that the ulcers operated upon
during this period were much more extensive and
included some that I should previously have
considered inoperable.
The cases of chronic gastric ulcer operated upon

up to December, 1917, number 310 with a mortality
of 11. These figures include all ulcers treated by
operation, except for acute perforation. The

operations are as follows :-

Results of Cases of Excision and of Partial
Gastrectomy.

All the partial gastrectomies except two are quite
well, and none complain of any discomfort from
the smallness of the stomach. They eat ordinary
food in the usual quantity. One patient after
three years says: " Intimate friends regard me
somewhat as an astonishing freak. The fact remains
that I can manage and mix diets as few of them dare
to do." One of the patients operated on nearly
seven years has been able to take ordinary diet
ever since, and in spite of being over 60 was able
to rough it on the continent during the war. The
immediate post-operative recovery of these patients
is astonishing, and the sisters of my wards say they
get even less discomfort than that experienced as
a rule after gastro-jejunostomy. Of the two not

quite well, one complains of occasional ’vomiting
and one of occasional indigestion; neither has been
of sufficient severity for me to obtain their per-
mission for further investigation. I have not yet
had the opportunity of examining any of the cases
either post mortem or at second operation at
remote periods, and none have developed any
symptoms suggestive of secondary ulceration.
Of the 8 survivors of excision only 2 have

remained well, one 7 and the other 2t years later.
In the latter the operation was carried out for
hasmatemesis and nothing more was justifiable. In
5 I have had to reoperate, symptoms having
recurred within 18 months. I performed gastro-
jejunostomy 6, 5 >, 3t (2) years ago and all remain
well. In the fifth diffuse peritoneal adhesions
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prevented anything but excision at the original
operation; my second operation was no more

successful and she is still unrelieved.

Results of Cases of CombinedeGastro-jejunostomy
and Excision.

I have been able to trace 22 of those treated by
excision combined with gastro-jejunostomy; all
except 2 are quite well. A man of 62 com-
plains of pain in his chest on lifting, but has lost
all his gastric troubles, and a woman of 53, who
speaks of her ill-health ; but I have been unable to
obtain any definite complaint of gastric symptoms.
In none of these has malignant disease subsequently
developed.

Results of Cases of Gastro-jejunostomy Alone.
Of the 219 survivors of those treated by gastro-

jejunostomy alone I have been able to keep 187
under observation for over two years ; 162 have
remained perfectly well. I have found no difference
in the result in those in whom the ulcer was
" 

inverted." In no case was pyloric exclusion
practised ; 24 died from causes unconnected with
the operation at over 11 (2), 9 (2), 7 (2), 6 (3), 5 (2),
4 (3), 3 (4), 2 (5), and 1 year later after remaining
perfectly well. In 1907 20 I recorded what I
believe to be the first instance in which the healing
of a chronic gastric ulcer as the result of gastro-
jejunostomy was verified by post-mortem examina-
tion. Since that date I have been able to obtain
post-mortem examinations in 8 from 2 to 9 years
after operation, and found the ulcer soundly healed
and the anastomosis perfect, without any trace of
thickening or contraction. In addition I have had
the opportunity of examining the site of the ulcer
at subsequent operation in 13 patients, 2, 3, and 4
weeks, 3 and 18 months, 2 (3), 3 (2), 6 (3), and
7 years later : the ulcer had healed in all.

Twenty-five have had further symptoms. Nine
of these were patients in whom the ulcer had

perforated and was adherent to pancreas or liver,
cases I now invariably treat by partial gastrectomy.
One of this group died 18 months later of haemat-
emesis. As the result of subsequent excision of
the ulcer 5 have been in perfect health for over
three years. In 4 symptoms were due to

secondary ulceration, but in only 1 was it
jejunal. All were treated by operation. One died
as the result; post-mortem examination revealed
tuberculosis of the right kidney and bladder; the
gastric ulcer had healed and the operation area was
perfect. One died of influenza after 3 years of

perfect health and the remaining 2 are well seven
and four years later.

Occasional vomiting is a more common complica-
tion than after gastro-jejunostomy for duodenal
ulcer. This is due to the position of the opening
depending on the position of the ulcer; the anas-
tomosis may have to be much farther to the left
than ideal. In two it was so persistent that further
operation was carried out two and three years later.
Three died of carcinoma of the stomach seven,

five, and four years after operation. The following
are brief notes :-

In June, 1910, after a gastric history extending over
30 years, I operated on a male of 53. I found a large
chronic ulcer all the lesser curvature close to the pylorus,
and did a posterior gastro-jejunostomy. I heard each

year until 1917 that he was quite well. On writing in
March I heard that he had just died of h&aelig;matemesis
with an epigastric tumour.

In March, 1911, I operated on a male of 58. My notes
say : " found a chronic ulcer at the cardiac end of the

lesser curvature involving the posterior surface and
adherent to the pancreas. I should have liked to excise
it, as I was not certain of its innocence, but his con-
dition would not permit." I heard from him as " quite
well" in March, 1912, May, 1913, and July, 1914. In

March, 1915, lie came to see me, saying that he had been
having abdominal pain for four months. I found an
obvious malignant mass in the upper abdomen, and he
died a few weeks later.

I operated upon a man of 57 in September, 1912, for a
chronic ulcer in the middle of the lesser curvature. I
heard from him in June, 1914, as quite well, but then
lost sight of him, but he came to see me in January,
1917, saying he had been well until two or three months
previously, when he began to get abdominal discomfort.
I found a small epigastric tumour and a mass of hard
glands in the left supra-clavicular region. He died two
months later.

Although post-mortem evidence is unfortunately
lacking, I have no doubt that these are instances
of carcinoma of stomach, but whether arising at
the seat of the ulcer it is, of course, impossible to
say. All the ulcers were of the type I now treat by
partial gastrectomy.
The following is of interest, for if the original

operation had been for gastric instead of duodenal
ulcer and perforation had not occurred the same
difficulty would have arisen.

In September, 1906, I operated on a man of 32 for

profuse heamorrhage from a chronic duodenal ulcer.
He remained perfectly well until January, 1910, when
after a fortnight of vague epigastric pain he was
suddenly seized with the typical symptoms of perfora-
tion. I operated on the diagnosis of perforated jejunal
ulcer. The anastomosis was perfect and the duodenal
ulcer healed, but he had a small carcinoma of the
anterior wall of the stomach which had perforated.

Among 135 ulcers removed up to the end of
December, 1919, on the diagnosis of simple, the
ulcer to the naked eye showing none of the signs of
malignancy, in 6 carcinoma starting in the edge
of a simple ulcer was discovered on microscopic
examination. On the other hand, 14 out of 57

operated upon for carcinoma, partial gastrectomy
being performed, there was definite microscopic
evidence that the malignant disease started in the
edge of a simple chronic ulcer. These facts have an
important bearing on operation for chronic gastric
ulcer, and should influence us in our choice of
partial gastrectomy.

Hour-glass stomach presents many features of
clinical interest, but does not call for any departure
from the rules laid down for the treatment of ulcer
without this complication.
Up to the end of January, 1920, I had operated

upon 80 cases with 4 deaths. The procedures.
adopted were :-

All those operated upon over two years are well
with one exception, and in this patient the com-
plaint is of occasional discomfort only.

I do not think it can be doubted that the majority
of the cases of chronic gastric ulcer will heal as
the result of gastro-jejunostomy alone. Partial
gastrectomy, however, has much in its favour.
It is the only efficient treatment for all chronic
perforated ulcers, and as it is impossible to decide
if an indurated ulcer is malignant or if its scar
will many years later take on malignant change it
should become the treatment for all except small
free ulcers.

At the end of 1911 I began to carry out partial
gastrectomy by what I believed to be the original
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method, closing the cut end of the duodenum and

uniting the jejunum directly to the divided cardiac
end of the stomach. I introduced this to the Mayo
Clinic early in 1914,21 who have since popularised it,
and it has become known as the Polya-Mayo
operation.2:.J I have found it a most satisfactory
procedure, and although the death-rate is at present
higher tha,n that of gastro-enterostomy I believe
that it will be reduced to 5 per cent. 

SUMMARY OF GASTRIC ULCER CASES.

To summarise the results. Of the 310 cases,
220 have remained perfectly well for more than two
years or died at a later date of other causes after

having had no further gastric trouble. This is
75 per cent. of those operated upon. Of those
traced it is over 80 per cent., and the remarks I
made with regard to duodenal ulcer apply here.
These figures are not as good as those of chronic
duodenal ulcer operated upon during the same

period, but it must be remembered that they include
cases treated by excision alone, which failed to
relieve in 6 out of 8, and also posterior adherent
ulcer, which I now treat by partial gastrectomy and
which were either relieved only or needed a second
operation to bring to a successful issue and are not
included among the " cures."

CONCLUSION.

In conclusion, I should like to recapitulate the
points I have tried to bring out. While gastro-
jejunostomy combined with general abdominal

exploration and dealing with other diseased organs
is curative in the majority of cases of chronic
duodenal ulcer, each must be studied, and those
eroding the pancreas or spreading to the stomach
removed. Gastric ulcers which have perforated
and are adherent to neighbouring organs, indurated
ulcers on the lesser curvature, and all in which
there is any suspicion of malignancy must be
treated by partial gastrectomy. I believe that

gastro-jejunostomy for chronic gastric ulcer will
become the less frequent operation. Symptoms
arising later if the correct operative procedure
has been adopted are due to mechanical or

ulcerative changes in the region of the anasto-
mosis, both prevented by careful technique, in the
majority of cases, and becoming less frequent as
individual experience ripens.

I wish to thank all those colleagues in the
medical profession, too numerous to mention
individually, who have readily assisted in my
inquiries, and have so helped to trace the result
in patients who would otherwise have been lost.
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THE SIGNIFICANCE OF ARNETH’S

REACTION,
WITH PARTICULAR REFERENCE TO

PULMONARY TUBERCULOSIS.

BY H. A. TREADGOLD, M.D. LOND.,
SQUADRON LEADER, ROYAL AIR FORCE MEDICAL SERVICE ; AND
FORMERLY ASSISTANT SUPERINTENDENT TO THE BROMPTON

CHEST HOSPITAL LABORATORIES.

(From the Laboratories, Brompton Hospital.)

ARNETH,1 in 1904, first drew attention to the fact
that the number of the lobes of nuclei in neutro-
phile leucocytes, although constant in health, was
altered considerably in certain infectious diseases.
He divided neutrophile leucocytes into five classes,
according to the number of nuclei they contained,
and further divided these five classes into three,
four, or more sub-classes dependent on the shape
of the nuclei. He attached most importance to
changes occurring in Classes I. and II.-i.e., in those
leucocytes containing one or two subdivisions of
the nucleus, and his index was the sum of these two
found in counting 100 such cells. The usual

change observed was a well-marked increase of
Classes I. and II. in infectious disease, which
he called a shift to the left. In pulmonary
tuberculosis he claimed that: (1) the shift to the
left was in proportion to the extent of the disease ;
(2) as the patient improved, so the index moved more
nearly to the normal; (3) unless the index was
normal, no case could be regarded as really cured.
Many papers have since been written on the

subject, and almost all of these are collected by
A. von Bonsdorff,2 who refers to 160 papers in his
bibliography. In a lengthy treatise he agrees in
the main with Arneth’s conclusions. In addition
to the shift to the left, a shift to the right has
been less frequently described. Schilling (Torgau)3
describes this as occurring in some infectious
diseases, including ’’ pure tuberculosis " ; a shift to
the left being found in general sepsis and mixed
tuberculous infections, and to the extreme left in
the final stages of leuk&aelig;mias and septicaemias.
No change in the index occurred in new growth,
pernicious anaemia, and chlorosis. More recently
Knapp has found a shift to the right, occurring
rather indefinitely in some cases to syphilis,
dysentery, and ankylostomiasis. In leprosy 12 cases
out of 15 examined showed a definite right
shift and 3 a left shift. This shift to the right
has been ignored by the great majority of writers
on the subject, possibly on account of its infrequent
occurrence. Various papers written from time totime on Arneth’s reaction in pulmonary tuber-
culosis make no mention of the right shift, an
omission possibly due to the small numbers of
blood films examined in most cases. It is not

proposed to include in the present paper a com-
plete resume of previous work on the subject, as
this has already been done by Von Bonsdorf.

Papers published since his review include those by
Rayevski5 and Kramer,6 both of whom agree that
a left shift denotes a grave prognosis in pulmonary
tuberculosis, and Cooke,7 who claims the test as
one of great value in the same disease in prognosis,
diagnosis, and as a guide to treatment. Chamber-
Jain and Vpdder.s Breiul and Pdestley,9 and
Macfie 10 all describe a left shift among healthy
whites in tropical climates, the latter regarding it
as due to abortive inoculation with malarial para-
sites by infected mosquitoes.


